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IN THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



1. (Currently Amended) An interferometer system for measuring displacement, 
along at least two directions within a three dimensional system of coordinates, of an 
object in a plane substantially parallel to a two dimensional plane, said interferometer 
system comprising: 

a plane mirror interferometer system; 

a differential plane mirror interferometer system; aad 

a beam splitter arrangement configured to split a radiation beam associated with 
said plane mirror interferometer system and a radiation beam associated with said 
differential plane mirror interferometer system into respective measuring beams and 
respective reference beams; 

at least one measuring mirror fixedly connect ed to said object and comprising a 
plurality of measuring mirror areas: and 

at least one reference mirror comprising one or more reference mirro r areas that 
prevent said respective measuring beams and said respective reference b eams from 
passing through said reference mirror^ 

2. (Original) The interferometer system of claim I, wherein said beam-splitter 
arrangement includes a transparent body having a beam-splitting surface and a first 
reflector which is integrally connected to said transparent body aud which lias a 
reflective surface that extends substantially parallel to the beam splitting surface. 



3. (Currently Amended) An interferometer system for measuring displacement 
along at least two directions in an XYZ system of co-ordinates, of an object in a plane 
substantially parallel to an XY plane, said interferometer system comprising: 

- Page 3 of 14 - 

30563109V1 



PAGE 6/17 * RCVD AT 4/19/2006 4:32:56 PM [Eastern Daylight Time] * SVR:USPTO£FXRF-6/46 * DNIS:2738300 * CSID:703 770 7901 * DURATION (mm-ss):04-04 



:Q4-l9-0& 04:33pm F rora-P I LLSBURY WINTHROP 703-770-7901 T-962 P. 007/017 F-868 

EUSSEN ET AL. - 10/720,752 

Attnrnev Docke t No: 08 146S-03 06993 Amendment - 

at least one measuring mirror fixedly connected to said object arid comprising a 
plurality of measuring mirror areas; 

at least one reference mirror comprising at least on e one or more reference 
mirror areas that are configured to prevent radiation beams from passing through 
said reference mirror ; 

a beam generator configured to generate a plurality of radiation beams, said 
beam generator comprising a beam-splitter block having a beam splitting surface; 

a plurality of radiation-sensitive detectors configured to convert radiation beams 
reflected towards said detectors into electric measuring signals; 

wherein said beam splitter block is configured to split at least one first beam of 
said plurality of radiation beams into a first measuring beam and a first reference beam, 
said first reference beam only being reflected by one or more first reference mirrors 
located in a fixed position with respect to said beam-splitter block, said first measuring 
beam being reflected by a first measuring mirror area of said plurality of measuring 
mirror areas, and 

wherein said beam splitting surface is configured to split at least one second 
beam of said plurality of radiation beams into a second measuring beam and a second 
reference beam, said second measuring beam being reflected by a second measuring 
mirror area of said plurality of measuring mirror areas, and said second reference beam 
being reflected by a first reflector that is fixedly positioned with respect to said beam- 
splitter block and by at least one third mirror area, which is movable with respect to 
said beam-splitter block. 

4. {Original) The interferometer system of claim 3, wherein said at least one 
third mirror area comprises a third measuring mirror area fixed to said object. 

5. (Original) The interferometer system of claim 3, wherein said at least one 
third mirror area comprises a second reflector fixed to said object and a second 
reference mirror area located in a fixed position with respect to said beam-splitter 
block, wherein said second, reflector is arranged to direct said second reference beam 
towards said second reference mirror area. 
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6. (Original) The interferometer system of claim 3, wherein at least one third 
mirror area comprises a fourth mirror area which is fixed to a second object, which is 
movable with respect to the beam-splitter block. 

7. (Original) The interferometer system of claim 3, wherein said plurality of 
radiation beams comprises at least three first radiation beams occupying more than one 
plane and at least one second radiation beam in a position between two of said at least 
three first radiation beams. 

8. (Currently Amended) The interferometer system of claim 3, wherein said 
plurality of radiation beams comprises at least three first radiation beams occupying 
arranged to necu pv a polvoonal volume occupying more than one plan e and at least one 
second radiation beam arranged to be in a position outside a-pdtygen the polygonal 
volume form e d by - oonnocting * es pcctive first roferenco beams aad -respective first 
measuring beams . 

9. (Original) The interferometer system of claim 3, wherein said beam-splitter 
block comprises a transparent body having a beam -splitting surface and a first reflector 
which is integrally connected to said transparent body and which has a reflective 
stirface that extends substantially parallel to the beam splitting surface. 

10. (Currently Amended) A lithographic apparatus comprising: 
an illumination system for providing a beam of radiation; 

a support structure for supporting a patterning device that serves to impart said 
beam of radiation with a pattern in its cross-section; 
a substrate holder for holding a substrate; 

a projection system for projecting said patterned beam onto a target portion of 
the substrate; and 

an interferometer system for measuring displacement of at least one of said 
patterning device and said substrate, wherein said interferometer system comprises, 
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a plane mirror interferometer system; 

a differential plane mirror interferometer system; and 

a beam-splitter block containing at least one beam splitter, at least one mirror, 
and at least one retro-reflector, such that said beam splitter block is configured to split a 
beam associated with said plane mirror interferometer system and a beam associated 
with said differential plane mirror interferometer system into respective measuring 
beams and respective reference beamsi 

at least one measuring mirror fixedly connected to said object and comprising a 
plurality of measuring, mirror areas: and 

at least one reference mirror comprising one or more referenc e mirror areas that 
prevent said respective measuring beams and said re spective reference beams from 
passing through said reference mirror. 

11. {Currently Amended) A lithographic apparatus comprising: 
an illumination system for providing a beam of radiation; 

a support structure for supporting a patterning device that serves to impart said 
beam of radiation with a pattern in its cross-section; 
a substrate holder for holding a substrate; 

a projection system for projecting said patterned beam onto a target portion of 
the substrate; and 

an interferometer system for measuring displacement of at least one of said 
patterning device and said substrate, wherein said interferometer system comprises, 

at least one measuring mirror fixedly connected to at least one of said patterning 
device and said substrate, said at least one measuring mirror comprising a plurality of 
measuring mirror areas; 

at least one reference mirror comprising at least on e one or more reference 
mirror area areas that are configured to prevent beams from passing through said 
reference mirror ; 

a beam generator configured to generate a plurality of beams, said beam 
generator comprising a beam-splitter block having a beam splitting surface; and 
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a plurality of radiation-sensitive detectors configured to convert radiation beams 
reflected towards said detectors into electric measuring signals, 

wherein said beam splitter block is configured to split at least one first beam of 
said plurality of radiation beams into a first measttring beam and a first reference beam, 
said first reference beam only being reflected by one or more first reference mirrors 
located in a fixed position with respect to said beam-splitteT block, said first measuring 
beam being reflected by a first measuring mirror area of said plurality of measuring 
mirror areas, and 

wherein said beam splitting surface is configured to split at least one second 
beam of said plurality of radiation beams into a second measuring beam and a second 
reference beam, said second measuring beam being reflected by a second measuring 
mirror area of said plurality of measuring mirror areas, and said second reference beam 
being reflected by a first reflector that is fixedly positioned with respect to said beam- 
splitter block and by at least one third mirror area, which is movable with respect to 
said beam-splitter block. 

12. (Currently Amended) The kriesfe romctor system lithographic apparatus of 
claim 11, wherein said at least one third mirror area comprises a third measuring mirror 
area fixed to said object. 

13. . {Currently Amended) The interferometer syst e m litho graphi c apparatus of 
claim 11, wherein said at least one third mirror area comprises a second reflector fixed 
to said object and a second reference mirror area located in a fixed position with respect 
to said beam-splitter block, wherein said second reflector is arranged to direct said 
second reference beam towards said second reference mirror area. 

14. . (Currently Amended) The interf e romet e r - syste m lithographic apparatus of 
claim 11, wherein at least one third mirror area comprises a fourth mirror area which is 
fixed to a second object, which is movable with respect to the beam-splitter block. 
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15. (Currently Amended) The interferometer syst e m lithographic apparatus of 
claim 11, wherein said plurality of radiation beams comprises at least thr ee & r fe s* three 
radiation beams occupying more than one plane and at least one scoondradiation second 
radiation beam in a position between two of said at least three first radiation beams. 

16. (Currently Amended) The mterfeg emctor syst e m lithosranhi c apparatus of 
claim ll s wherein said plurality of radiation beams comprises at least three first 
radiation beams oeeupymg arranged to occupy a p olygonal volume eee upying more 
than onc3 plane and at least one second radiation beam arranged to be in a position 
outside a polygon the polygonal volume formed by - eonnocting respectiv e- - fi r-si 
refer e n e c - bcams and respective first m e a s uring beams . 



17. (Currently Amended) The int e rferom e t e r - s ystem lithographic apparatus of 
claim 11, wherein said beam-splitter block comprises a transparent body having a 
beam-splitting surface and a first reflector which is integrally connected to said 
transparent body and which has a reflective surface that extends substantially parallel to 
the beam splitting surface. 

18. (Currently Amended) A device manufacturing method comprising: 
providing a substrate; 

providing a beam of radiation using an illumination system; 
using patterning device to impart beam of radiation with a pattern in its cross- 
section; and 

projecting said patterned beam of radiation onto a target portion of the substrate, 
wherein a position of at least one of said patterning device and said substrate is 

determined by an interferometer system, said interferometer system comprising, 

at least one measuring mirror fixedly connected to at least one of said 

patterning device and said substrate, said at least one measuring mirror comprising a 

plurality of measuring mirror areas, 
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at least one reference mirror comprising a4-4east-e»e one or more 
reference mirror wee area s that are confi gured to prevent beams from passim through 

said reference mirror 

a beam generator configured to generate a plurality of beams, said beam 
generator comprising a beam-splitter block having a beam splitting surface, and 

a plurality of radiation-sensitive detectors configured to convert said 
beams which are reflected towards said detectors into electric measuring signals, 

wherein said beam splitter block is configured to split at least one first 
beam of said plurality of beams into a first measuring beam and a first reference beam, 
said first reference beam only being reflected by one or more first reference mirrors 
located in a fixed position with respect to said beam-splitter block, said first measuring 
beam being reflected by a first measuring mirror area of said plurality of measuring 
mirror areas, and 

wherein said beam splitting surface is configured to split at least one 
second beam of said plurality of beams into a second measuring beam and a second 
reference beam, said second measuring beam being reflected by a second measuring 
mirror area of said plurality of measuring mirror areas, and said second reference beam 
being reflected by a first reflector that is fixedly positioned with respect to said beam- 
splitter block and by at least one third mirror area, which is movable with respect to 
said beam-splitter block. 

19. (Original) The method of claim 18, wherein said at least one third mirror 
area of said interferometer system comprises a third measuring min-or area fixed to said 
object. 

20. (Original) The method of claim 18, wherein said at least one third mirror 
area of said interferometer system comprises a second reflector fixed to said object and 
a second reference mirror area located in a fixed position with respect to said beam- 
splitter block, wherein said second reflector is arranged to direct said second reference 
beam towards said second reference mirror area. 
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21. (Original) The method of claim 18, wherein said at least one third mirror 
of said interferometer system comprises a fourth mirror area which is fixed to a 
second object which is movable with respect to the beam-splitter, block. 



area 



22. {Original) The method of claim 18, wherein said plurality of beams of said 
interferometer system comprises at least three first radiation beams occupying more 
than one plane and at least one second radiation beam in a position between two of said 
at least three first radiation beams. 

23. (Currently Amended) The method of claim 18, wherein said plurality of 
radiation beams comprises at least three first radiation beams eec upjing arranged to 
occupy a polygonal volume occupying more than one plan e and at least one second 
radiation beam arran ped to be in a position outside a polygon the polygonal volume 
formed by - connecting respective) first refer e nc e - b e ams and respective first measuring 



24. (Original) The method of claim 18, wherein said beam-splitter block of said 
interferometer system comprises a transparent body having a beam-splitting surface and 
a first reflector which is integrally connected to said transparent body and which has a 
reflective surface that extends substantially parallel to the beam splitting surface. 
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